The secretory response of parathyroid hormone to acute hypocalcemia in vivo is independent of parathyroid glandular sodium/potassium-ATPase activity.
The involvement of sodium/potassium-ATPase in regulating parathyroid hormone (PTH) secretion is inferred from in vitro studies. Recently, the α-klotho-dependent rapid recruitment of this ATPase to the parathyroid cell plasma membrane in response to low extracellular calcium ion was suggested to be linked to increased hormone secretion. In this study, we used an in vivo rat model to determine the importance of sodium/potassium-ATPase in PTH secretion. Glands were exposed and treated in situ with vehicle or ouabain, a specific inhibitor of sodium/potassium-ATPase. PTH secretion was significantly increased in response to ethylene glycol tetraacetic acid-induced acute hypocalcemia and to the same extent in both vehicle and ouabain groups. The glands were removed, and inhibition of the ATPase was measured by (86)rubidium uptake, which was found to be significantly decreased in ouabain-treated parathyroid glands, indicating inhibition of the ATPase. As ouabain induced systemic hyperkalemia, the effect of high potassium on hormone secretion was also examined but was found to have no effect. Thus, inhibition of the parathyroid gland sodium/potassium-ATPase activity in vivo had no effect on the secretory response to acute hypocalcemia. Hence, the suggested importance of this ATPase in the regulation of PTH secretion could not be confirmed in this in vivo model.